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| NTRODUCTORY.

This manual , intended primarily for firenen-
observers al ready enployed on Electric |oconptives,
is also valuable to all enployees in this classification
as an introduction to a conparatively new | oconptive
type, the use of which will undoubtedly extend to
other lines, in the near future.

There is also the aspect that normal pronotion
and progression in the service will naturally bring
the present fireman-observers to a point in their
career where they nust quality for the nore exacting
duties of driving this |oconotive type.

In this latter regard it shoul d be appreciated
that the present group of firemen observers is now
bei ng afforded an opportunity which was denied the
present group of electric |oconotive drivers in so
fas as, that the firenman-observer may gradually
approach the subject and at the sanme tine inprove
his grounding in the conpany of his driver.

Thi s manual comences with an expl anation of
the duties and responsibilities of all firenen-
observers currently enpl oyed.

Following this information a |limted amunt of
fundamental know edge of electricity is provided,
and then in progression, are descriptive itens of
how el ectric current is controlled, routed and
general | y enpl oyed.

There is additionally available to all nmenbers
of the Railways Institute a short informative course
on 46 class |oconotives, which deals in nore detail
wi th fundanentals, and the various circuits enpl oyed,
together with the conponent nmachines and their functions.
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| TEM 1.
LI ST OF PREPARATI ON, STABLING ROAD AND EMERGENCY DUTI ES

TO BE PERFORMED BY FI REMEN WHEN EMPLOYED AS OBSERVERS ON
'46' CLASS ELECTRI C LOCOMOTI VES.

PREPARATI ON DUTI ES.

1. Unl ock 4 doors, inspect kit and fire extin-
gui shers and report to driver.

2. Test all marker and head |ights each end and
report to driver.

3. Tidy cabs, |ight hand | anps.

4, Stand by machi nery conpartnment for pantograph
rai sing.

5. Stand by driver in No. 1 Cab and test whistle
and wi ndow wi pers and observe pantograph reaction
for driver.

6. Transfer control and brake val ve handles to
No. 2 end, set and apply independent brake,
pl ace other handl es on desk.

7. Test wipers and horns and |ift hand brakes No. 2
end, and observe pantograph reaction.

8. Set up head and tall marker and/or discs.

9. Pilot |oconptive as required to Traffic points.

STABLI NG DUTI ES.

1. Apply hand brakes each end and exti ngui sh
hand | anps.

2. Lock three (3) cab doors.

3. Charge storage reservoir and close inlet and
outlet P. and C. reservoir isolating cocks.

ROAD DUTI ES.

1. Share with the driver the responsibility for hand
and all fixed signals, including right-away on
driver's side and watching departure of train from
pl atform
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2. To assist driver in changing ends by operating
mar ker lights and/or discs at each end.

3. Operating hand brakes as required.

4, Attending to the correct coupling and uncoupling
of the | oconotive.

5. Operating of the loconotive in confined areas.

6. Attend any other duties as directed by the
driver.

7. Regul ar inspections fromeach side of cab of the

train details with particular attention to
risk of hot axle boxes and draggi ng brakes.

8. 60" interval inspections of battery charging
ammet er .
9. 30" interval inspections of auxiliary

machi nes, etc.

FIREMEN S DUTI ES ON 46 CLASS ELECTRI C LOCOMOTI VES.

| TEM ONE.

The fireman of the 46 class electric |oconptive
being relieved of the activities of generating steam
and associated duties is therefore in a position to
gi ve consi derabl e practical assistance, not only in
the normal course of train working, but to have the
know edge which will enable himto performcertain
duties in energencies.

PREPARATI| ON.

The preparation of any |oconotive is best
achi eved by following the sane routine at all tines.
Any omi ssion in the preparation then becones obvious,
therefore at all tinmes comrence the preparation in the
No. 2 cab. The reason being the availability of the
battery switch for illum nation of the |oconotive
during darkness. No. 2 cab is always indicated by
the high nunbers on the axle boxes.

After entering No. 2 cab close the battery switch,
check that the hand brake is on, check that the hand
lanp is filled, and light if necessary, check that
detonators and red flags are avail able, check that the
pressure in the fire extinguisher is 100 p.s.i.
and report any deficiency to the driver, switch on all
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head and marker |ights and observe their efficiency
fromthe ground, being sure to again switch off
unrequired lights to save battery drain.

In the corridor between No. 2 cab and the
machi nery conpart ment observe the presence of three
multiple unit junper couplings. They should be
branded A, B and C. These couplings convey the | ow
tension current fromone | oconotive to another in
multiple working. Also in these corridors are:

Two small air hoses which connect the
i ndependent brake pipes of two or nore
| oconoti ves.

One brake pipe end air hose, one main
Reservoir pipe and air hose.

One sealed tool box. (If this seal is
damaged or missing, report to driver).

In No. 1 cab make similar tests and inspect
as in No. 2 cab.

Now remain in attendance to the driver so
that in the machi nery conpartnment, assistance may
be given himin pantograph raising (initial) and
in each cab, pantograph reaction to the driver's
tests. Wile thus occupying each cab test the
whi stle val ves and w nd-screen w pers.

While the driver is carrying out ground |evel
inspections, attend to correct targetting of the
| oconotive and stand by for hand brake adjustnents
and piloting of the |oconotive as required.

DRI VERS, SPARE, AND EMERGENCY EQUI PMENT.

The foll ow ng equi pment shall be carried in
each 46 class electric |oconotive: -

DRI VERS EQUI PMENT.

2 Hand lanps. One in each driver's cabin.

1 Tail disc. In No. 1 cabin.

2 cases of 12 Detonators. One in each cabin.
2 Red flags (in flag cases). One in each cabin.

FOR COUPLI NG TO ANOTHER LOCOMOTI VE.

2 1/ 2" hose couplings. In No.2 End Corridor.
3 Junper couplings. In No.2 End Corridor.



TOOLS.
1 Spanner, hose MR & T.L. ) (T.L.= B.P.)
" " Bogie MR )
" " " B. Cyl .)
" " " Sand ) In sealed box in
1 Pin punch 3/8" ) No. 1 end corridor.
1 Chi sel )
1 Hanmer )
1 Inspection light and lead )

SPARE & EMERGENCY EQUI PMVENT.

1 Air hose MR 3/4" )

1" " T. L. 1" )

1" " B.Cyl. 1" )

1" " Sand 1/2" ) I'n open box in

1 Rope, 40 ft. ) No. 1 end

1 Light globe, headlight 250W ) corridor.

2 " " interior 60W )

2 " " mar ker 40W )

2 " " pi | ot 15w )

2 Fuses, Main Aux. H T. 150A In rack in No.1
H T. Conpt.

2 " Gen. H T 50A. In rack in No.1
H T. Conpt.

2 " Conp. HT. 18A. In rack in No.1
H T. Conpt.

1 Fuse Spanner.

2 " L.T. Gen. & Battery On bottomof L.T.

Panel No. 2 end.

Spent H T. fuses to be placed in box in No. 1
H. T. Conpartnent.

Spent L. T. fuses to be placed in bottom of No.2
L. T. Panel.

1 Hook stick In No. 1 End Corridor.
3 Fire Extinguishers One in each cabin and
centre conpartnent.

STABLI NG DUTI ES.

Bet ween the point of Traffic Rel ease and the
stabling site it is the requirenent of the fireman-
observer to pilot the novenment as directed by the
driver.



5

The principal hazards usually are,
opposi ng or convergi ng novenents of other |oconotives.

Faci ng points and convergi ng roads al so
require close inspections.

If at any point a "Road not w red" synbol
is located, be sure to stop the |oconotive until it
is ascertained that the route intended is wred.

This synbol is a yellow coloured reflector
board with a pantograph outline (Black) in centre.

If a Siding to be entered has its overhead
wiring controlled by a local switch, stop the |oco-
nmotive and confer with the driver.

Section Insulators at Loco Repair Roads

must never be encroached upon, except on authority
of the Depot O ficer.
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| TEM 1.

STABLI NG DUTI ES.

After arrival at the stabling site, apply
bot h hand brakes, each brake catches only the rel ated
bogi e.

Close all cab wi ndows, |ock three doors.
Exti ngui sh and stow hand | anp.

Informthe driver of all noted defects on
the I oconotive for entry in the | og book.

In the machinery conpartnent, after the
pant ogr aphs have been | owered, turn the pantograph
control three way cock so that the handle points
down. This directs air fromthe pantograph and
control reservoir towards the air Storage Reservoir.

Open the Storage Reservoir air valve for
one mnute to allow air to store, then close the air
valve firmy.

Next close the inlet and outlet cocks to
the pantograph and control reservoir to isolate and
conserve the conpressed air contained therein.

Lock the fourth cab door after egress.

ORDI NARY ROAD DUTI ES.

The altered speed at which Electric |oco-
nmotives performtheir work causes a nuch faster
starting rate, and train running rate, than any other
| oconotive type operated and because of these factors
the attention of the driver is at tinmes fully taxed.

It is essential that the fireman-observer
should fully co-operate with his driver in the matter
of fixed and hand signals obedi ence by calling the
indications to the driver as required.

Hand signals from Traffic Branch enpl oyees
at stations and sidings are to be pronptly received,
acknow edged and conveyed to the driver.
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Car ef ul observance of passenger trains
departing fromplatforns nust be nmade from each side
of the cab, as required, by the firenman-observer.

Level crossing risks are to be safeguarded
by close scrutiny at all times and further by |oco-
nmotive whistle where the gates at these are not
interlocked with the signals.

The exhibition of a Way and Wbrks Branch yel | ow
flag, red flag or Warni ng Board, or whistle sign, and
the expl osion of detonators on the track also calls for
an i medi ate sounding of the whistle and extra vigilance.

Fi remen- observers shoul d al ways consult the
Weekly Speed Notice before a journey and will thus
be able to anticipate Way and Wrks Branch requirenents
and al so regulate their routine inspections to suit.
At signal stops where the Signal Tel ephone is to be
used, drivers switch off the Supply Mtor Cenerator
to reduce noise during conversation; on return to the
cab the fireman-observer should note that the Supply
Mot or Generator is again switched on.

En route, the fireman-observer is required to
regularly inspect the cars and wagons conprising the
train fromboth sides of the cab

Due to the powerful |oconpotive enpl oyed
brake drag or even a derailed vehicle would not be
detected by speed drop nearly so quickly as with
ot her | oconotive types.

Under certain circunstances also hot axle
boxes are nore likely to devel op due to the overal
hi gher train speed rates.

Hot axl e boxes may cause broken axles. Broken
axl es al ways cause derail nent, serious damage to wagons
and consignnents for which your enployer is responsible.

Wth broken axle derailments there is always
a strong tendency to fouling the opposite track on
doubl e |ines.

In summary therefore watch the train for blue
(oil) snoke.

When in doubt consult the driver
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CHANG NG ENDS OF THE LOCOMOTI VE I N TRAI N WORKI NG

Where a reversal of |oconotive novenent is
required, at any turn around point in train working
or light engine nmovenments, it is required that the
crew should transfer the controls to the altered
| eadi ng end of the |oconptive

The Driver is required to isolate the controls
at the end being vacated and set up control at the
opposite end.

The fireman-observer is required to close up
the cab openings at the end being vacated and in the
case of further train working or |ight engine running
attend to the necessary alterations to front end and
rear end targetting of the | oconotive

COUPLI NG AND UNCOUPLI NG COF THE LOCOMOTI VE

The driver is always responsible for the manner
in which a loconotive is coupled, or uncoupled, from
any train.

The fireman-observer, when required to attend
to these details should observe the follow ng procedure: -

(a) Select the side to work on, to provide for being
in the best range of vision of the driver.

(b) Keep clear of adjacent running |ines.

(c) If necessary, stop the |oconotive short of the
train until auto coupler jaws, transition chains
and end air hoses are correctly positioned.

(d) Coupling auto coupler to auto coupler, observe
that both coupler locks drop to the | ocking
position, and insert safety catches where pro-
vided on | oconotives.

(e) Coupling the auto coupler transition chain to
a drawhook, ensure that the auto coupler jaw
is fully opened

Where regul ations require it, threadle the
transition chain with a covering chain.

(f) On all occasions, nost particularly where the
| eadi ng vehicle has a diaphragm buffer, stand
outside the buffers until contact is nmade and
nmoti on has ceased
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I'n uncoupling either froman auto coupler
or a drawhook:

(a) Cose both end air taps; separate the end
air hoses; discharge air fromthe train
and stand outside the buffers to hand-signal
the ease up requirenment for opening auto jaws
or lifting the transition chain.

(b) Hand-signal the |oconotive away fromthe train
before targetting train and | oconotive and hook-
ing up the |l oconotive air hose.

MULTI PLE UNI T WORKI NG

Assenbling or dividing two | oconptives.

It is the duty of both firenen-observers to
carry out these duties together, where each | oconptive
is manned. It is the duty of the driver of the rear
| oconotive to supervise these activities.

Care should be taken to ensure that A B. & C.
control junpers and Nos. 3 and 4 Westinghouse control
junpers are always stowed after use on the |oconotive
whi ch provided them

COUPLI NG TWO LOCOMOTI VES FOR MULTI PLE UNI T WORKI NG

(a) Prepare auto coupler jaws, Brake pipe and
mai n reservoir end air hoses.

(b) After coupling up, test the auto coupler
| ocks and insert the Safety Catches.

(c) Couple Brake pipe air hoses and main
reservoir air hoses and open the four
associ ated air cocks.

(d) Couple the No. 3 and 4 Westinghouse Control
air hoses and open the associated four air cocks.

(e) Insert and force fully hone the B.C. & A
control junpers in the correspondi ng junper
sockets and in the order of B.C. and A

(f) Extinguish marker |ights between | oconotives.
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UNCOUPLI NG TWO LOCOMOTI VES.

(a) Renove Control junpers A .C.B. in that order.

(b) Renove Westinghouse Control Nos. 3 and 4 junpers,
cl ose cocks.

(c) Stow all control junpers in the correct |oconotive.

(d) dose Brake pipe and nain reservoir end air hose
cocks and divi de hoses.

(e) Uncouple auto couplers, signal the front
| oconotive clear, hook up end air hoses and
adj ust marker lights.

I NSPECTI ONS.

At regular intervals of about 60", unless sone
abnormal condition exists, it is a requirenent of the
fireman-observer to select sites where fixed signals
are not located to inspect the Machinery Conpartnment
details and the | ow tension cabinet (No. 2 cab).

In the machi nery conpartnent there are four
Auxi | iary machi nes which are driven by four separate
hi gh tension notors.

Overheating signs of any of these should be
carefully checked and reported on.

On each conpressor there is a lubrication oil
vapour di scharge vent.

It is a nornmal function that a nminor anount of
vapour shoul d be discharged.

El sewhere any snoke should be treated as a
defect and reported on.

In two separate cabinets in this conpartnent
there are housed a total of eight thermal type circuit
breakers which control current flow to the Resistance
Fan notors.

Unl ess a continuous yellow Iight shines in the
cab it may be assuned that the circuit breakers have not
tripped.

The Pantograph and Control air pressure gauge
shoul d show at |east 70. P.S.I.
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| TEM 1.

EVMERGENCY DUTI ES.

FI RES ON ELECTRI C LOCOMOTI| VES.

Three (3) fire extinguishers, each with a
m ni mum pressure of 100 P.S.|. are carried on all 46
class | oconotives, one in each cab and one in the
machi nery conpart nment.

It is the duty of the fireman-observer to use
this equi pnent as required.

The extinguishers are portable and shoul d be
carried to the fire site, upright.

Point the nozzle of the flexible hose to the
base of the fire and operate the wheel valve.

Each use nust be recorded in the | oconotive
| og book.

LOCOMOTI VE ROOF FI RES.

To gain sufficient height to deal with these,
do not rise above head |evel with the |oconotive roof,
and both pant ographs should be | owered whilst the
fire is being dealt with.

Before any fire is dealt with, current nust be
cut off fromthe circuit on fire.

To disconnect high tension current fromthe
| oconotive, the both pantographs nust be | owered.

To di sconnect |ow tension current within the
| oconotive the Supply Mdtor Generator nust be swi tched
off and the Battery Switch opened.

Remenmber that in each of these cases the
Westi nghouse air Brake Conmpressors will not run and
security of the train nust be considered accordingly.

SECURITY OF TRAINS ON HEAVY GRADI ENTS WHERE THE WESTI NG
HOUSE BRAKE Al R COVPRESSORS HAVE FAI LED.

On a direction fromthe driver to carry out this
duty, the fireman is to i nredi ately proceed al ong the
Cess side of the train, applying the hand brakes on
every vehicle, or to that point where he neets the guard
and has his assurance that the remai nder of the brakes
have been appli ed.
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In addition the requirenment is to sprag the six
(6) vehicles at that end of the train indicated by the
falling gradient.

Any nessage fromthe driver to the guard should
be accurately given and the fireman-observer is then to
return pronptly to the driver unless otherw se directed.

Where it is a further requirement of the firenman-
observer to proceed to a Block Station or Signal Tel ephone
to obtain assistance or relief |oconotive, he should ensure
that he carries the correct safe working form accurately
filled in and addressed, a red flag, |ighted handl anp and
the cani ster of detonators.

APPL| CATI ON OF THE | NDEPENDENT WESTI NGHOUSE Al R BRAKE
AND THE AUTQOVATI C Al R BRAKE ON 46 CLASS LOCOMOTI VES.

During preparation duties and to neet the
energency of a driver being incapacitated on the main
line the fireman-observer is required to apply the
| ndependent br ake.

This Brake val ve has five operating positions
viz. (fromleft to right nmovement of the handle):

(1) Fast rel ease.

(2) Runni ng position (and sl ow rel ease).
(3) Lap (or hol ding).

(4) Sl ow appl i cation.

(5) Fast application.

On any occasion where the fireman-observer uses
this brake it should be placed and left in either No.4
or No.5 positions to ensure continuous hol ding of the
br ake.

The Red pointer of the duplex air gauge registers
the air pressure being applied. This is limted to 45
P.S. 1.

On the main line, if the driver should becone
incapacitated, the fireman-observer is required to bring
the train to a stand and hold it thus.

Following this action he is required further to
bring the guard forward to assist himto handle the
si tuation.

The fireman-observer should avoid | eaving the
| oconotive for this purpose.

The whistle or hand signal or use of any nmessenger
avai | abl e should be availed of to bring the guard forward.
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To bring the train to a stand the throttle
(accel erating handl e) should be noved to the 'off'
position and the automatic brake val ve noved to service
application position to reduce the brake pipe pressure
by 25 P.S. 1.

The brake val ve handl e should then be placed at
the "lap" position to hold all brakes applied.

The brake pipe pressure is shown on the bl ack
pointer on each of the two duplex air gauges.

The automatic brake val ve handl e has five (5)
positions which are: (fromleft to right).

(1) Ful | Rel ease.

(2) Rel ease and Runni ng position.
(3) Lap (or holding position).

(4) Service application position.
(5) Emer gency application position.

CUTTI NG OFF CURRENT FEED TO THE TRACTI ON MOTCRS.

Thi s enmergency action requirement of the firenman-
observer is also necessary, just as is the closing of
the throttle of the steam | oconotive.

The accel erating handle (throttle) is the mddle
|l ever of the three positioned at the driver's station.

It has twenty (20) notches of graduation between
the fully closed and the fully open position.

It is opened (to permit current feed to the
traction notors) by noving it, one notch at a tine,
towards the driver's station.

It may be closed (thus cutting off current feed
to the traction notors) by noving it fully forward (away
fromthe driver's station).

Care nust he taken not to hold in the transition
plunger at the end of the accelerating handle, as this
purposely prevents the fully closing of throttle.

The two gauges marked Ameters shoul d be observed
and each should indicate zero if the throttle has been
correctly cl osed.
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If due to any cause, the accelerating handle
(throttle) cannot be closed, the current feed to the
traction notors may be effectively cut off by sinply
turning the control key to the "off" position.

| medi ately the control key is turned to "off"
the Iine switches open and di sconnect current feed
to the traction notors and the red | anp shines to
indicate this event.

The control key should then be turned to "on"
again and left in that position.

This action will not permit current to again
be fed to the traction notors, but will restore current
feed to the air conpressor notors, thus ensuring
West i nghouse Brake control of the train.



I n cases wher
or stable two '46'
working in multipl
to apply:

Driver ....... 50"
Fireman ...... 50"
Driver ....... 20"
Fireman ...... 20"

15
| TEM 2.

eit

is necessary to prepare

class Electric |oconotives
e the followi ng all owances are

PREPARATI| ON.

(40" for
20"

preparation of units,
for each | oconotive.

10"

to obtain junper coupling
assenble the two units and
carry out necessary tests).

STABLI NG,
(10"

| oconpti ves,

5"

uncoupl e units and stow
j umper coupl i ng.

10" to stable
for each unit.

Any approved wal king tinmes and signing on or

of f duty allowances are to be added to the above.
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| TEM 3

STANDARD EXAM NATI ON QUESTI ONS

Practical conversion course for |oconpotive
firenmen, Steamor Diesel-Electric | oconotives, to
El ectric | oconotives, is applied by one shift of
instruction on a stationary 46 class | oconotive
Her eunder is the standard exani nation

'46' CLASS LOCOVOTI VE FI REMANS' EXAM NATI ON

1. What is the purpose of the Storage Reservoir?

2. What is the alternative supply of air if the
storage reservoir is enpty?

3. What is the proceedure to fill the storage
reservoir?

4, How is air obtained fromthe storage reservoir
for pantograph raising?

5. What is the normal position for the three way
pant ograph control cocks?

6. How many fire extinguishers are there and what
is the regulation pressure in each?

7. What is the correct method of operating the
fire extinguishers?

8. What are the fireman's duties regarding
pant ograph reaction?

9. Where is the high tension current |ocated on
the | oconotive?

10. In the event of a conpressor failure and/or
an overhead supply failure on a heavy falling
grade what are the regul ations for securing
the train?

11. What is the holding position for the
i ndependent brake?

12. What is the routine associated with a service
application of the automatic brake?

13. How may the power be cut off to the traction
motors and still be retained to the conpressors
etc?
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Fiald winding or electro-magnet canl

Reveraar
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Amcter shunt, (Somatimes u-::ﬂ?dﬁ
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4. \Where are the Rheostats fan notors circuit
breakers | ocat ed?

15. How many of these circuit breakers are there
and how may they be reset?

16. Wiere is the location of the | ow tension panels
of miniature circuit breakers and which are the
nost i nportant of these?

17. What is the correct order for MU. Junper
Coupl ings and air hoses when coupling to
anot her 46 cl ass | oconotive?

18. What are the fireman's duties regarding the
grade control valves at Valley Heights on the
Up journey?

19. State the fireman (a) preparation duties
(b) stabling duties (c) road duties. (Including
coupl ing and uncoupling of |oconotives in
Multiple Unit working).

The foregoi ng exam nation represents the
basi ¢ standard requirenent.

It is quite reasonably expected of firemen-
observers enployed on electric |oconotives, that due
to opportunities now presented, they should progressively
i mprove their know edge of the |oconotive parts and
functions and train working. To this end observation
of the driver's activities and discussions with himis
one very good nethod.

Loconmotive Running | nspectors necessarily have
an expert know edge of all of the associated matter and
firemen-observers shoul d never hesitate to take advantage
of this source of instruction and information, when
present.
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| TEM 4.

ELECTRIC CURRENT. ITS ORIG N AND USE.

Just as steamis the invisible agent to which
pressure is applied in order to drive a steam | oconotive
so is current the invisible agent to which pressure
is applied in order to drive an electric or diesel-
electric | oconotive.

El ectric current is neasured in anperes and a
gauge termed an ameter is enployed in electric circuits
to show just what volunme of current is being fed to a
circuit.

Before current may flow through a circuit two
conditions nust always be provided, they are:

(a) A conplete circuit or path nust be provided from
the source of supply, through a resistance and back to
the source of supply.

This source of supply takes the formof a
Generator or a Storage Battery.

(b) A pressure which is usually called Voltage or
El ectronotive Force, nust be nade avail able to push
the current through the circuit.

A Voltneter is a gauge which nmeasures the voltage
or pressure which is available to push current through
a circuit.

Therefore, the higher the voltage available, the
greater is the amount of current which nmay be pushed
through the circuit.

On a Diesel-Electric |oconotive the D esel Engine
is used to drive a Generator of suitable size thus
providing the voltage or pressure necessary to push
current via cables and contactors to the traction notors.

On an Electric |oconotive voltage or pressure is
obtai ned fromthe overhead wiring to push current via
cables and contactors to the traction notors.

At the associ ated power houses, diesel engines,
coal fired boilers and sonetinmes the force of falling
water is used to drive Cenerators of suitable capacity
and these prinme-novers feed and naintain the voltage or
pressure in the overhead wiring.



Auxiliary  High Tensien Cireud,

b 295" montograph & Pivot Crs

$ j 53 volts:

' thrl-I'n_:rcph lasloting Switch

Dikr al OR.
2O A A %4 =
A |
54 |
B-54 —
Com s
Siches Ceavorces | ol M6 s g
o1 3 | ==
e e, —o
L4 e
Al o
o g — “45'Dia. Whaals.
e |
- —
= : — 29-¢' Plvet Crs. -
e — a 41" Total Wheslbase -
= [ s o e e o Bufers LT Mot Tonotores )

MATN AND AUXTLIARY HIGH TENSION CIRCUITS.




DRI VER S CONTROL PANEL.




19

The vol tage or pressure which is maintained in
the overhead wiring for the use by Electric | oconpotives
and Electric trains is nmintained at about 1,500 volts.

Under certain circunmstances this |line voltage may
vary up or down by two or three hundred volts, but at
all times it is regarded as Hi gh Voltage or Hi gh Tension
current and great care is necessary to avoid the risk
of human contact with it in that |ocation or any connections
to it within or about the | oconotive.

Remenber well also that nbst netals and an unbroken
jet of water will act as conductors of this current.

The following itens are considered to be Hi gh
Tensi on equi prent :

The pant ographs and connections and all roof
rigging.

Al'l equi prent housed in both Nos. 1 and 2
Hi gh Tensi on conpartnents.

The voltneters in each cab.

The notors which drive the four auxiliary
machi nes and the associ ated cabl e connecti ons.

The six traction notors and the cabl e connecti ons.

Al'l of this equipnent is reasonably well secured
agai nst human contact.

To disconnect High Tension current from any
| oconptive | ower the pantographs and isolate them by
closing the respective isolating cocks.

I f the pantograph cannot be | owered, use the
hooked stick to open both pantograph sw tches.

It nust never be assuned that any pantograph
has noved in either direction w thout visual inspection.
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| TEM 5.

CRCUTS. CIRCUT BREAKERS, SW TCHES, FUSES.

An electrical circuit may be described as the
path through which current is caused to flow, together
with the source of supply of current flow, (usually
a generator or storage battery), the equi pnent being
operated, the fuses which protect the circuit, and,
the switches and circuit breakers which control the
current flow

A closed circuit is a conplete circuit where current
flows through the itens described above.

An open circuit is a potential circuit as described
but where due to sone break in the total path,
current cannot flow

Since one of the essentials for current to flowis
a conplete circuit, the opening of a switch or circuit
breaker, or the burning out of a fuse, will cause an
open circuit.

A switch or circuit breaker may therefore be
described as an item enployed to provide for the control
of current flow.

A fuse is a safety device placed in a circuit
to protect that circuit froma harnful surge of current.

The action of a fuse is therefore to automatically
open the circuit and prevent further current flow, where
a harnfully high current surge is present.

Wth the cartridge type fuse a strip of conducting
wire of sone predetermined fusing value is used. Thus,
where current surge appears, the fuse wire fuses or burns,
t hus becomni ng broken and di sconnecting the circuit.

On a 46 class |l oconotive there are nine cartridge
type fuses enployed in the various circuits.

In the auxiliary Hi gh Tension circuit there are:

One 160 anpere fuse which protects the auxiliary
circuit.

one 50 anpere fuse which protects the supply
generat or notor.

two 18 anpere fuses which respectively protect
the two conpressor notors.

two 9.5 anpere fuses which protect the four
vol t met ers.
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In the low tension circuit there are three fuses,
these are

The 100 anpere Supply Generator fuse which protects
the control circuit.

The 100 anpere Battery positive fuse and the
100 anpere Battery negative fuse which protect
the batteries.

Before any fuse in any circuit is handled for any
reason, including renewal, the corresponding circuit
nmust be isolated by opening the controlling circuit
br eaker

The very good reason for this precaution is that
whil st a burnt out fuse has automatically di sconnected
the original circuit, contact with the hand may provide
a new and shorter path or circuit through the human body.

There is another protective device enployed in | ow
tension circuits termed a thermal circuit breaker. This
itemis a circuit breaker which has an inbuilt therma
strip which reacts like a fuse in so far as that if a
harnful current surge appears the thermal strip rel axes
and trips the circuit breaker open, thus opening the
circuit.

Unli ke the cartridge type fuse, renewal is not
necessary. Allow the thermal strip a short tine to
cool off, then reset the switch

Never hold a thernmal circuit breaker at the "on"
position. This would defeat its purpose.
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| TEM 5.

MAGNETI C TYPE SW TCHES AND ELECTRO- PNEUVATI C TYPE
CONTACTORS.

These two devices, since they are basically
swi tches, are enployed on the 46 class |oconptive to
connect or disconnect or vary the route of current
flow

As these are enployed in the H gh Tension
circuit, it is necessary that they be renotely
controlled in the opening and cl osing actions.

Exanpl es of the magnetic type switches are
the two contactors which apply and di sconnect the
high tension current feed to the two air conpressor
not or s.

Exanpl es of the El ectro-pneumatic type
contactors are the six line switches and the
Starting Resistance contactors.

Al'l of these are necessarily housed in the
hi gh tension conpartnments of the | oconotive.

Each of these types relies on the principle
of a tenporary nagnet to close them and hold them
closed, and a spring which opens them when the tenpo-
rary magnetismis destroyed.

The cl osing of the contactor faces connects
the high tension current, and the opening of the
faces disconnects the high tension current.

Wth the magnetic type switch, a Sol enoid
coil is fixed to one of the arns of the contactor.

Control current (fromthe supply notor generator
or the storage batteries) is used to energise the coil,
whi ch now becones magneti sed and thus attracts and
hol ds the second arm of the contactors.

Wth the el ectro-pneunatic type contactors,
the Solenoid is used as a tenporary magnet to control
the passage of conpressed air (Pantograph and Control
Reservoir air) to a small air cylinder.
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The piston in the cylinder is linked to a
novi ng contactor arm

The thrust of the air piston forces together
and hol ds the contactor faces, thus permtting current
to flow

When control current is switched off to the
Sol enoi d, the magnetism di sappears.

A spring reverses the control air valve, which
cuts off control air flowto the air piston and exhausts
the air fromthe air piston.

A spring now forces the air piston back and the
contactor faces are parted, thus cutting off the flow
of high tension current.

In summary therefore, to operate either a
magnetic type switch, or an el ectro-pneumatic con-
tactor, to control the flow of high tension current,
a low tension control circuit is necessary to operate
the sol enoid coil.

Control current (120 volt) is supplied by the
supply nmotor generator or the nest of storage batteries.

To operate an el ectro-pneunatic contactor, in
addition to control current, to operate the Sol enoid,
control air pressure is required to operate the contactor
air piston.

The el ectro-pneunatic arrangenment is often
referred to as a magnet val ve.

When the magnet valve is attached directly to
the high tension contactor, this is termed a Unit Switch.

Since the unit switches are housed together in
hi gh tension conpartnments of the |oconptive, they
are referred to as Switch G oups.

The air cock ternmed the switch group isolating
cock is located on the supply pipe between the panto-
graph and control reservoir and the switch groups, in
the machi nery conpart nent.
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| TEM 6.

EMPLOYMENT OF HI GH TENSI ON (1500 VOLT) CURRENT ON ' 46

CLASS LOCOMOTI VES.

When the 1500 volt current is available (via the
pant ographs) within an electric |oconotive ten high
tension machines are required to be driven by such in
order that the |oconotive may function in train haul age.

Six of these machines are called traction notors,
four of these nmachines are called auxiliary machines
and are nanmed as foll ows:

The Supply Mdtor Cenerator.
The Exciter Modtor Generator.
No. 1 Air Conpressor Modtor.
No. 2 Air Conpressor Modtor.

The six traction notors when driven by high
tension current will each drive the | oconotive axle
to which it is connected and thus contribute to the
tractive effort of the | oconotive.

These traction notors are identified by being
nunbered. Running fromthe No. 1 end of the | oconotive
traction notor No. 1 |eads, with motors Nos. 2 and 3
following on the No. 1 end bogie truck. No.4, 5, 6
motors followin that order on the No. 2 end bogie
truck.

The current being fed to Nos. 1, 2, 3 notors is
read on the Anmeter, second fromthe right at the
driver's station and the amreter nearest the fireman-
observer's station reads the current being fed to
notors 4, 5, 6.

In train haul age the current readings on both
amet ers shoul d agree, (except where one bank of
nmotors has been isol ated).

Any di sagreenment nmeans that the armatures of
certain notors are rotating faster than others and
therefore wheel slip is occurring.
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The use of the Regenerative Brake on 46 cl ass
| oconotives enploys the six traction notors to
retard the | oconpotive and therefore the train. During
this process however, the traction notors are acting
as six generators.

The conversion of an electric notor into a
generator is a sinple nmatter requiring no alteration
to the conponent parts, but nerely sonme alteration
to the current paths or circuits.

During this enploynent of the notors, the
armature ameter, that nmeter at extrenme right at the
driver's station, reads the amount of current now
being regenerated by all six notors if the Series
Conbi nation is being used. |If the Series-Parallel
Conbi nation is being used then two banks of notors
are regenerating, and the armature ammeter current
shoul d be multiplied by two.

The current shown on the Field Ameter, that
meter second fromthe right reads the strength of
the excitation current to the notor fields.

The Supply Mdtor Cenerator when driven by high
tension current (at 1500 volts) produces-|ow tension
current (at 120 volts) for purposes which will be
descri bed under instructions dealing with the control
circuit.

The Exciter Mdtor Generator when driven by high
tension current (1500 volts) al so produces |ow tension
current separate fromthe former machi ne output, and
this current is used to drive the notors of eight
resi stances fans, and also to nake it possible to
convert the six traction notors into generators. Each
of the two abovenenti oned machi nes al so has attached
to the armature spindle a large blower fan, so that
when the machines run the two bl owers run.

These bl owers, called traction notor bl owers,
provide a large volunme of air which is routed to the
six traction notor, thus assisting in cooling them and
al so preventing any induction of metal filings, brake
shoe dust, etc.
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When the notors of both No. 1 and No. 2 Air
Conpressors are driven by high tension current
(1500 volts) air is induced, conpressed, cooled and
stored by the action of the respective conpound
conpressors being so driven

In summary the high tension circuit forks to
two different paths, first the main high tension cir-
cuit which is directed through the traction notors,
and secondly the auxiliary high tension circuit which
junctions and branches away inside the | oconotive, to
drive the four auxiliary high tension machines. It is
quite practicable to drive the four auxiliary nmachines
whi | st not using the other fork of the high tension
current to the traction notors.

This condition is necessary to take care of the
circunstances where the | oconotive is standing or
coasting

However, the nmain high tension circuit cannot
be used to drive the six traction notors unless the
auxiliary high tension circuit is functioning, because
this latter circuit provides a control systemfor
controlling the former.
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| TEM 7.

THE CONTROL CI RCUIT.

The control circuit or low tension circuit on
46 cl ass | oconotives at 120 volts is supplied and
mai nt ai ned by the Supply Mtor CGenerator.

A nest of storage batteries receives charging
fromthe Supply Mtor Generator.

For a very linmted period only the charge held
in the storage batteries will supply a control circuit
and the only correct use of control current fromthis
source of supply is in the initial stage of engine
preparation and an energency on the main |ine caused
by failure of the supply notor generator, which cannot
be corrected.

Current fromthe abovenentioned sources is used
by the driver to operate the pantographs, also a |arge
group of contactors.

These contactors when operated either connect or
di sconnect the high tension current to the ten high
tensi on machi nes of the |oconotive and vary the path
of such.

The storage batteries on 46 class | oconotives have
only limted storage capacity, therefore it is inportant
to get the supply notor generator running early in the
preparation routine and to keep it running during Traffic
servi ce.

When the supply notor generator is running and
producing low tension current there is no demand on
storage battery current also battery charging is taking
pl ace.

A continuous yellow lanp in the cab warns that the
supply nmotor generator is not running.

If the supply notor generator 100 anp. fuse fails,
there is no output fromthat machine even though it is
running and battery current automatically takes over
and supplies the control circuit. This condition is
indicated by a "discharge" indication on the ameter and
the battery contactor will be open also the Exciter
Mot or Cenerator will stall.
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Additionally the cab heaters and food heaters
will fail.

The included sinplified Control Schematic di agram
shoul d be studied and referred to, as required, to
explain the two sources of supply of control current
and the reaction to either source failing.

The Battery Contactor is the connecting or
di vidi ng point of each source of supply.

This contactor is closed automatically if the
supply generator is producing control current and
opens automatically if no current is being supplied
by the supply generator. A device |located in the |ow
tension cabinet controls the Battery contactor.

This device (not shown) is called the Reverse
Current Relay, or Cenerator Automatic switch or
Battery Rel ay.

If this device failed to open the Battery Con-
tactor when no current was being produced by the
supply generator, then the Battery current would fl ow
back through the Battery contactor and drive the
generator as a notor and di scharge the batteries in
the process.
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| TEM 7.

THE CONTROL CI RCUIT.
EXPLANATORY NOTES ON SCHEMATI C.

"A": The Supply Mtor CGenerator which produces
current at 120 volts and feeds it through

"B": Which is a 100 anp fuse on to the positive
wire.

Control current is now routed through that
group of mniature circuit breakers marked "C'.

Control current output through "B" will
operate a fitting (not shown) called the Battery
Rel ay or Reverse current Relay, or Generator Auto-
matic Switch.

This Battery relay will in turn close the
Battery contactor marked "D' and supply current
via "E'" to the desk control key "F".

Control key "F'" will now feed current to
that group of miniature circuit breakers marked "G'
and outside of the control key to that circuit
breaker "H'.

As well as feeding through "E'" and connections
the current is now available to that group of miniature
circuit breakers marked "M.

Wth the Battery Double pole Switch "K' cl osed
(connected) current feed is available via the 100 anpere
fuses marked "L" and "N' to charge a nest of storage
batteries marked "J".

The equi prent nmarked "P" is the battery
ameter and this inportant device readily indicates
if the batteries are being charged or discharged.

Wth no output fromthe supply notor generator
"A" the battery contactor "D' will open and the batter-
ies "J" will provide for alimted tinme control circuit
as far as (but not through) battery contactor "D'.

Wth this limted time battery circuit it will
be seen on the sinplified schematic all of the miniature
circuit breakers marked "M wll be fed.
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Unl ess the supply generator is producing
current that group of miniature circuit breakers
marked "C' cannot be fed.

Wth "E" closed and the supply generator "A"
runni ng, and producing current, and the batteries "J"
connected through "K', group "E' and "H' are avail able.
The control key must be in and on to feed that group
of circuit breakers marked "G'.

The extended control |ines marked "R' are those
whi ch may be extended through the junper couplers in
M U. wor ki ng.

If the supply generator "A" or the 100 anpere
fuse "B" should fail, the reverse current relay wll
open and di sconnect the battery contactor "D'.

The failure of fuses "L" or "N' would cause
a failure of the battery circuit.

The failure of fuses "B", "L" or "N' would
cause battery charging to cease.

The Battery charging anmeter in the | ow tension
cabinet (No. 2 cab) should never show 'discharge', and
the Battery contactor should be cl osed.

I f the amreter shows 'discharge' and/or the
Battery contactor is not closed, informthe driver
imediately. These indications show that Battery
charging is not occurring and that the | oconotive
may be operated only for a limted period before
total failure of the control circuit.
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I ndication of depleted batteries on these
| oconotives is usually by the dimess of the cab lights
and can often be detected during the preparation of the

| oconotive. |If the cab lights are not bright before
the supply generator starts and the initial charging
rate is about 30 anperes this will indicate | ow batteries.

If the batteries are high the charging
shoul d be between 2 and 10 anps.

Where cab lights are observed as being
unduly di mwhen fed fromthe batteries alone and with
the supply notor generator now started up only a | ow
charging rate is indicated on the battery amreter the
condition of the battery is suspect and under these
circunstances do not switch off the supply generator
before arrival at destination.

The battery ammeter is under all circum
stances the best indication of the condition of the
batteries and in sone cases of very |ow batteries it
is possible for a charge of 50 anps to be indicated,
but this charge should not be nmaintained for nore than
10 mnutes and in this period should fall to approxim
ately 10 anps. Should the charge rate be naintained
at 50 anps for over 10 minutes the battery double pole
swi tch shoul d be opened and the batteries taken out
of the charging circuit.

If an inspection of the battery contactor
is made at any time do not |ift the arc chute covering
the contactor whilst the generator is running.

During the course of the preparation nake
an inspection of the battery ammeter with the generators
running and conpare the charge rate with the conditions
given previously. Before switching off a supply
generat or rmake another inspection and do not run the
| oconotive with the generator switched off. Remenber
that if the batteries are depleted badly and the gener-
ator switched off the |oconotive will be a failure.
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| TEM 8.

PANTOGRAPHS AND PANTOGRAPH CONTRCL.

The Pantograph provi des the neans of connecting
the overhead line voltage or disconnecting it fromthe
| oconoti ve.

Rai sing or |owering of pantographs nust never be
done whilst any current is being drawn.

Current is being drawn when either the throttle is
open or any of the four auxiliary high tension nmachi nes
are running.

During light engine running the rear pantograph
only is to be enpl oyed.

During all train working both pantographs are to
be enpl oyed.

If only one pantograph is enployed in train working
all of the machines may be adequately fed, but severe
sparking woul d take place if the current draw was heavy.

However, between Westnmead and points East thereof
where two or nore | oconotives are attached, only one
pantograph is to be enployed on each | oconotive.

This exception is due to the lighter nature of the
over head wire.

A yell ow synbol with a black centre nmeans stop
and ascertain that the route intended is wred.

A Red Stop Board neans stop and | ower and isol ate
all pantographs if the 46 class |oconotive is required
to be haul ed beyond that point.

Failure to observe these sinple rules will cause
serious damage to the pantographs.

Pant ograph Raising and | owering reactions are to
be visually inspected by the fireman-observer, with
report to the driver.

Bef ore entering a high tension conpartnment as well
as operating the |owering and isolating pantograph
mechanism it is essential to observe that the panto-
graphs have folded down. It is quite possible for the
pantograph to remain in contact with the overhead wire
after |owering nagnet val ves have been operated, due to
stiffness of the pantograph details.
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To rai se a pantograph it is necessary to have a
supply of conpressed air and to route it to the
pant ograph cylinder on the roof.

To |l ower a pantograph it is necessary to prevent
air flowto the roof cylinder and to discharge that
air already present.

These actions may be nade by hand mani pul ati on of
the armature plate of the pantograph nagnet val ve, and
this method may be used when a fault exists in the
raising or lowering buttons on the cab desk panel

To rai se pantographs by renote (cab desk buttons)
control it is necessary that the control current is
present through the control key, via the Battery switch

To | ower pantographs by renote (cab desk buttons)

control it is not necessary to have the control key
swi tched on, but Battery current nmust be swi tched on.
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PANTOGRAPHS AND PANTOGRAPH CONTRCL.

There are two pantograph magnet val ves.

Each magnet valve refers to the raising and
| owering of one pantograph. (No. 1 end pantograph
and No. 2 end pantograph).

Each magnet valve, conforming to that des-
cription contained in item5, has two solenoid coils
i nbuilt.

When the desk raising button switch is
pressed, control current will flowto the raising
sol enoid. This sol enoid now being a tenporary negnet
will attract the vertical armature plate, which wll
then allow the horizontal armature plate to fall down.

When this latter armature plate falls down,
it permits an air valve to open and route pantograph
and control reservoir air pressure to the pantograph
roof cylinder.

The piston of the pantograph roof cylinder
now forced out to full stroke releases a pawl which
permts two raising springs to exert their force on
the pantograph, unfolding it and forcing it into
contact with the overhead high tension wire with a
spring pressure of about 28 P.S.I.

When the desk | owering button switch is
pressed, the raising solenoid is de-energi sed and
the Iowering solenoid is energised.

The vertical raising armature is rel eased
the horizontal lowering armature plate is attracted.

When the lowering armature plate is thus
retracted, it engages the air valve, cuts off panto-
graph and control reservoir air flow and discharges
the air fromthe pantograph roof cylinder.

The pantograph | owering springs now take
charge and cause the pantograph to break away from
the high tension overhead wire and fold down.

It is necessary to have control current
through the desk control key for pantograph raising
fromthe desk buttons.
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The pantograph three-way control air cock
must be placed horizontal to route air fromthe
pant ograph and control reservoir to the pantograph
roof cylinder, and it nust be placed vertically up-
wards to route air fromthe storage reservoir or
energency hand punp.

In both cases, also the pantograph isolating
cocks shoul d be open.

These are | ocated i medi ately above the
magnet val ves.

If the desk button switches fail to energise
either the raising or |owering sol enoids of the magnet
val ves, the armature plates nmay be hand operated.

Unl ess the high tension main switch is closed
and | ocked with the Reverser Key, air cannot be routed
to the pantograph roof cylinder, and any air contained
in the roof cylinder is vented when the nain high
tension switch is unl ocked.

In multiple unit working, the control current
whi ch operates the pantographs on the front |oconotive,
al so feeds through the junper coupler to cause simlar
actions on the rear |oconotive.
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| TEM 9.
Al R HOSES ON 46 CLASS LOCOMOTI VES, THEI R EMPLOYMENT AND

SPARE HOSE EQUI PMENT TO BE CARRI ED. THE LOCATI ONS OF
Al R HOSES | N USE.

On the Driver's side of the |oconptive at each
end a 1" head brake pipe end type air hose and dummy
coupling

On the Fireman's side at each end a 3/4" head nmin
reservoir and air hose and dummy coupler - Note - these
two (2) air hoses are not interchangeable

On the Driver's side each end connecting between
car body and bogie frane, one sand circuit internediate
type air hose and one brake pipe internediate air hose.

On the Fireman's side each end connecting between
car body and bogie frane, one main reservoir, one brake
cylinder, and one sand gear internediate type air hose

These internediate type air hoses are referred to as
flexible air hoses as they connect the two nobile portions,
the car body and the bogie franes.

Two flexible air hoses on the roof of the 46 class
| oconotives convey air for the operation of the panto-
graph pistons.

Two 1/2" type 'B air hoses which are used in
Mul tiple Unit working to connect across the No. 3 and
No. 4 Independent brake pipes are carried when not in
use, in the corridor of No. 2 End of the Loconotive

Spare hoses carried in the equi pnent box for wayside
repl acenent purposes are: -

One main reservoir end type air hose

One brake pipe end type air hose.

One flexible intermediate type main reservoir
air hose.

One flexible intermedi ate type brake cylinder
air hose.

One internediate type sand circuit air hose

It should be always remenbered that spare main
reservoir and brake pipe air hoses are conveniently
| ocated on the unconnected end of the | oconotive

No spare repl acenent flexible hoses for the
pant ographs are carri ed.
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NOTES OF REPLACEMENT.

The two flexible air hoses on the roof may be
separately isolated, should they burst by closing
the applicable isolating cock in the nmachinery com
partrment. The air pressure in the Pantograph and
Control reservoir will readily indicate the isolating
of the defective hose.

It should not be overlooked that if the Pantograph
and Control Reservoir is greatly in excess of 70 P.S. 1.,
this excess pressure may be the cause of the burst hose.
Shoul d excess pressure be the cause of the burst hose,
adj ust the pressure in the pantograph and control
reservoir to 70 P.S. 1. at the pressure reducing val ve.

During train working if the flow neter indicates
a burst air hose:-

(a) First ascertain if the two internediate and
one end brake pipe hoses on the
| oconotive are not invol ved.
(b) carry the correct spare hose and tool along
the train until the burst hose is |ocated.
(d) where any interference with the brake pipe is
necessary take special care that both
rel evant end air cocks have been fully
opened.
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| TEM 10.

AUTOVATI C ALARMS AND SAFEGUARDS.

Under this heading there are four devices on
the '46' class |oconotive.

These are:
(a) The Line Switch | ndicator Lanp.

(b) The Mdtor Cenerators and Resistance
Fans Lanp.

(c) The Wheel Slip Relay Buzzer and Lanp.

(d) The Westinghouse Brake Fl ow Meter and
| ndi cat or.

(a) The line switch lanp is the red lanp and it will
flicker monentarily, as a nornmal function, when the
throttle is nmoved from"off" to notch one, if the line

swi tches cl ose and connect high tension current feed to the
traction notors.

Where due to a fault, one bank of notors has been
isolated, the line switch lanmps will no |onger be in
circuit.

If, whilst the throttle is open, any fault devel ops
in the high tension circuit, one of four protective
relays will intervene and automatically open the line
switches, on fault, (thus cutting off current flowto the
traction notors).

The red lanp will shine continuously to warn the
driver of the occurrence.

Since the line switches are of the el ectro-pneumatic
type, a failure of the control current circuit, or the
control air pressure, would cause these to open on fault.

Again the red | anp woul d shine in warning.
When the Regenerative Brake lever is noved to the

braking field, the red lamp will shine, as an ordinary
event, until the throttle is opened.
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(b) The Mdtor Cenerators and Resistance Fans lanp is
the yel l ow | anp.

At all tines when control current is available
t hrough the Desk Control Key, if the supply notor
generator is not running, the yellow lanp will shine
continuously to warn the crew that neither the supply
not or generator, nor the exciter notor generator is
running, and therefore, battery charging is not taking
pl ace, that the battery charge is being bled away and
that traction notor blowing is not taking place.

When the throttle is opened and until it is
positioned at notch twenty (20), the high tension
current flowing to the traction notors is being routed
through all, or some, of the nineteen main starting
resistances in order to graduate the starting effort.

These resistance units are housed in each high
tension conpartnment inmediately behind the firenman-
observer's station.

These resistance units produce heat which after
one mnute require forced ventilation.

Bel ow each Resi stance Conpartnment, four powerful
resi stance (or Rheostat) fans are | ocated.

Each has its own inbuilt notor.

One minute after the high tension current is
feeding through the resistances, these eight fan notors
shoul d start the fans running to ventilate the resistances.

If all, or any, of these fans fail to run and the
throttle has not reached notch 20, the yellow lanp will
shine to warn the crew

The principal causes of resistance fans failure
are:

Supply notor generator, (and exciter notor generator)
not running.

Resi stance fan Thermal Circuit Breakers tripped.

A sinple and effective test for the resistance
fans is to start up the supply notor generator, turn
off and then turn on the desk control key, and then place
the throttle in any resistance notch (1-19).
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After one minute the yellow lanp will go out
if all resistance fans have started up.

Sone of the causes of Rheostat fan failures
are:

(1) Supply Mdtor Cenerator not running.

Supply Cenerator is running, but the 100
anp. fuse is burnt out.

The exciter nmotor generator supplies the current
which drives the fan notors, but the exciter notor
generator will not run unless the supply notor generator
is running and produci ng current through the 100 anp.
fuse.

An el ectro-pneumatic switch housed in the
machi nery conpartnment is used to connect current, or
di sconnect it fromthe eight Rheostat fan notors.

A pressure of air at 60 P.S.I. is required to
close (connect) this switch.

The 60 P.S.1. air pressure is fed into the Tine
Del ay Reservoir for this purpose fromthe Pantographs
and Control Reservoir. So that if the P. and C. Reservoir
is isolated, or does not contain sufficient pressure, or
the Time Delay Reservoir is isolated, then the el ectro-
pneurmatic switch woul d not connect up the Rheostat fan
current.

Housed in two separate cabinets in the machinery
conpartment, are a total of eight thermal type circuit
br eakers.

The current to drive the eight Rheostat fan
motors feeds in parallel through these.

If any one, or all, circuit breakers trip under
current load that, or those, Rheostat fans will stall
and the yellow lamp will shine.

(c) The wheel slip relay equipped to 46 class |oco-
motives is for the purpose of warning the driver of

the slip (in notoring) or slide (in Regenerative Braking)
of any of the |oconotive wheels.
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When wheel adhesion to the rail is correct, a
simlar volunme of current is fed to each traction notor
(which is pinioned to the related | oconotive axle); when
any wheel slips the armature of the traction notor has
to rotate faster and there is a differential of current
feed, therefore, between the gripping and the slipping
wheel s.

This condition brings the wheel slip relay to
life and this relay feeds control current to operate
the wheel slip buzzer and pilot |lanp. The control
current to operate the buzzer and lanp is routed through
the Loconotive Sand miniature circuit breaker (No. 5).

Experinental | y another relay has been equi pped
to engi ne 4625, which cones to life at any tinme the
master controller accelerating handle is positioned at
notch one, and again control current will feed the wheel
slip buzzer and pilot |anp.

This arrangenment is intended as a warning that
current is being fed through the resistances and with
such insistence that a driver cannot erroneously return
the throttle to notch one, when intending to shut off.

(d) The Westinghouse Air Brake Flow Meter and | ndicator.

Thi s device has the inportant function of warning
the crew that the brake pipe pressure has been inter-
fered with outside of the operation of the driver.

In other descriptive words, therefore, the flow
indicator will warn if the Guard or Passenger Energency
air cocks are opened, if an brake pipe air hose, or any
connection is leaking or is burst, and if the train has
becone divi ded.

The Flow Indicator will function only if the
driver's Automatic Brake Valve handle is in Running
Position and the Brake Val ve isolating cock open.

The warning of any irregularity in Brake Pipe
pressure within the abovermentioned conditions, will be
made by an insistent blow of warning air at the flow
meter vent port and the two pointers of the Flow I ndic-
ator will widely separate and renain at that indication
until the brake pipe pressure has been restored.


















